Cytokeratin-20 reverse-transcriptase polymerase chain reaction as a new tool for the detection of circulating tumor cells in peripheral blood and bone marrow of bladder cancer patients.
Systemic progression is the prevalent form of bladder tumor recurrence after radical cystectomy. The ability to detect circulating tumor cells in peripheral blood or bone marrow could be of prognostic value for the disease with the consequence of early adjuvant chemotherapy. We established a sensitive and specific method using a double cytokeratin-20 (CK-20) reverse-transcriptase polymerase chain reaction (RT-PCR) to detect circulating bladder cancer cells in venous blood and bone marrow The sensitivity of the detection method was determined by a serial dilution of bladder cancer cells from the cell line HT1376 in whole blood. Bone marrow from 20 bladder cancer patients was drawn prior to radical cystectomy and CK-20 cDNA was amplified by RT-PCR. Additionally, pre- and postoperative venous blood samples from 11 of these patients with bone marrow aspirates and 9 patients undergoing only transurethral resection of the bladder as well as blood samples of 25 healthy volunteers were investigated by CK-20 RT-PCR. The detection limit of the method was 2 bladder cancer cells/ml whole blood containing one million peripheral blood mononuclear cells. The positive detection rate in bone marrow was 7 of 20 (35%) for bladder cancer patients of all stages. However, investigation of the preoperatively collected venous blood samples from 20 patients revealed onyl 2 positive findings, belonging to advanced tumor stages pT4pN0M0 and pT3pN2M0. In contrast, CK-20 was detected in 3 of 20 postoperatively collected venous blood samples from patients with low tumor stages (pTaNXM0 and pT1NXM0) as well as from 1 patient with pelvic lymph node metastases (pT3apN2M0). All venous blood samples of the control group (n = 25) were negative for CK-20. The detection of circulating bladder tumor cells in venous blood and bone marrow by the CK-20 RT-PCR is a promising approach that could improve risk assessment and the identification of bladder cancer patients who would benefit from adjuvant chemotherapy.